
^^e^titioner's Docket No. 16644/09003CIP 


^ IJ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


mre application of: Falder, Stephen Brian; Rawden, David 
Application No.: 10/039,677 Group No.: 1616 

Filed: 01/04/2002 Examiner: Unknown 

For: Anti-Microbial Composition 


PATENT 


Washington, D.C. 20231 


Assistant Commissioner for Patents 



TRANSMITTAL OF CERTIFIED COPY 


Attached please find the certified copy of the foreign application from which priority is claimed for 
this case: 

Country: United Kingdom 

Application Number: 0100155.1 

Filing Date: 01/04/2001 


I hereby certify that this correspondence is, on the date shown below, being deposited with the United States Postal Service with 
sufficient postage as first class mail in an envelope addressed to the Assistant Commissioner for Patents, Washington, D.C. 


Date: April 29, 2002 



Reg. No.: 35,561 

Tel. No.: 864-250-2260 


Neil C. Jones 

Nelson Mullins Riley & Scarborough 
Keenan Building, Third Floor 
1330Keenan Street 
Columbia, SC 29201 


CERTIFICATE OF MAILING (37 C.F.R. section 1.8a) 


20231. 



Date: April 29. 2002 


Deborah Anne Weiner 

(Transmittal of Certified Copy-page I of 1) 



\ Office I 


' o tmt • 



I>TESTOR IN PEOPLE 


The Patent Office 
Concept House 


CardiflfRoad 
Newport 


South Wales 
NP10 8QQ 


I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) of 
the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 


In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named in 
this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re-registration 
save for the substitution as, or inclusion as, the last part of the name of the words "public limited 
company" or their equivalents in Welsh, references to the name of the company in this certificate 
and any accompanying documents shall be treated as references to the name with which it is so 
re-registered. 

In accordance with the rules, the words "public limited company" may be replaced by p. I.e., pic, 
P.L.C.or PLC. 

Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 





Dated 4 April 2002 


04/111 '01 TEll 12:06 FAX 01159 552201 


2RIC POTTER CLARKSON 


(1)003 


Patents Form 1/77 


Pn rents Act vm 
(Rule 16) 


THE PATENT OFFICE 
A 

0 ^ JAN ?G01 
RECEIVED BY FA)C 


Office 


1/77 


Request for grant of a patent 

flSVfff the notes on the back of this form. You can also get 
an expianatfiry iea/kt from (he Patent Office in h:lp 
you fiil in this form) 


The Patent Office 

Concept House 
CardiflRoad 
Newport 
South Wales 
NPIO 800 


1 . Your reference 


MAIG/P23349GB 


2. Patent application number 

ffhe Patent OJficc Will fill in this part) 

3. Full name, address and postcode of the or of 
each applicant (xtnderime all surnames) 


Patents ADP naniber (if you know it) 

Tf the applicant i.^ a corporate body, give the 
country/stale of its incorporation 


0100155.1 


04 \h*in\ 


Byotrol LLC 

do II Marcel Guest Limited 
Riverside Works, Collyhurst Road 
Manchester M40 7RU 
United Kingdom 


United Kingdom 


4. Title of the invention 


ANTl-MICROBIAL COMPOSITION 


5. Name of your agent (if you have, tme) ERIC POTTER CLARKSON 

PARK VIEW HOUSE 

•'Address for service" in the United Kingdom 58 THE ROPEWALK 
to which all correspondence should be sent ■ NOTTINGHAM 

(includini: the postcodc) NG 1 5DP 


Patents ADP number (if you know a) 1 30501 0 

6. tf you arc declaring priority from one or more Country Priority application number Date of filing 
earlier patent applications, give the country ^ow it) (day /month /year) 
and the date of filing of the or of each of these 

earlier applications and (if you know it) the or 
each application number 

7. if this application is divided or otherwise . Number of earlier application Date of filing 
derived from an earlier UK application, give f'^^y ^ ^y^^^ 
the number and the filing date of the earlier 

application 


8. Is a statement of inventorship and of right to 

grant of a patent required in support of this YES 
request? (Answer 'Yes ' if: 

a) any applicant npnwd in part 3 is nnl an inyentor; €jr 

b) there is an inventor wtio />• not named ax an 
applicant, or 

c) any named oppHr.ant w a corporate body. 
See note (d)) 


Patents Form 1/77 


U I IJd W'JLLU I 


04/01 01 TELi 12:08 FAX 01159 552201 


ERIC PGTTER CLARKSON 


11)004 


Psirp'nt^ Form 1/77 


9. Enter the number of sshccts for any of the 
following iletns you arc filing with this form. 
Do not count copies of the same document 


Continuation sheets of this form 


Description 

33 


6 i 

) 

1 / 

// 

0 

Abstract 

Drawingft^ 

1 0. If you are also filing in any of the following, 
state bow many against each item. 


Priority Documents 

0 

Tr<inslations of priority documents 

0 

Statement of inventorship and right 
to grant of a patent (Patents Form 7/77) 

NO 

Request for preliminary examination 
and searcli (Patents Form 9/77) 

YES 

Request for subsinntive examination 
(Patents Form 10/77) 


Any other documents 
(please specify) 


11. 

lAVe request the £rant of a patent on the basis of this application. 

Signature Date 

ERIC POTTER CLARKSON 4 January 2001 

12. Name and daytime telephone number of 
person to contact in the United Kingdom 

0115 95522U 


Warning * l/ - 

After cm application for a patent has been filed, the Comptroller of the Patent Office will consider whether publication 
or communication of the indention should be prohibited or restricted under Section 22 of the Patents Act 1 977, You 
will ho. informed if it is necessary to prohibit or restrict your invention in this way. Furthermore, if you /iVe in the 
United Kingdom, Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without first getting 
written permission from the Patent Office unless an application has been filed at least 6 weeks beforehand in the 
United Kingdom for a patent for the same invention and either no direction prohibiting publication or communication 
has been given, or any such direction has been revoked 


Notes 

b) 

c) 


d) 

e) 

i) 


If you need help to fill in this form or you have any questions, please contact the Patent Office on 01645 500505. 
Write your answers in capital leucrs using black ink or you may type them. 

If there is not enough space for all the relevant details on any part of this form, please continue on a separate 
sheet of paper and write "see continuation sheet" in the rele\^ant part(s). Any continuation sheet should be 
attached to this form. 

If you have answered 'Yes' Patents Form 7/77 will need 10 be filed 
Once you ha\^e filled in the form you must remember to sign and date it. 
For details of the fee and ways to pay please contact the Patent C>ffice. 


Patents Form 1/77 


U4-UI-UI U:ue UM33 OZCCUl r oo i\ uwi yuu iwi 

04/01 01 THU 12:08 FAX 01159 552201 ' ERIC POTTER CLARK SON (2i008 


10 


ANTI-MICROBIAL CQMPOSITTON 


This invention relates to anti-microbial compositions and to fonnulations 
including the anti-microbial compositions. 

Microorganisms are known to present health hazards due to infection or 
contamination. When microorganisms are present on the surface of a 
substrate they can replicate rapidly to fonn colotiics. The microbial 
colonies form a coating on the substrate surface, which is known as a 
biojBlm. Biofilms are more hazardous to health than individual 
microorganisms. Some microorganisms also produce polysaccharide 
coatings, which makes them more difficult to destroy. 

Microorganisms attach themselves to substrates forming a biolihn 
15 comprising a "calyx" of polysaccharides and/or similar natural polymers as 
the affixing mechanism. Without this affixing point, the reproduction of the 
microorganism cannot proceed, or is at least seriously impaired. 

Biofilm fomis when bacteria adhere to surfaces in aqueous environments 
20 and begin to excrete a slimy, glue-like substance that can anchor them to all 
kinds of materials such as metals, plastics, soil particles, medical implant 
materials and tissue. A biofiJm can be formed by a single bacterial species 
but more , often biofilms consist of several species of bacteria, as well as 
fungi, algae, protozoa, debris and corrosion products. Essentially, biofihn 
25 may form on any surface exposed to bacteria and some amount of water, 
Once anchored to a surface, biofilm microorganisms carry out a variety of 
detrimental or beneficial reactions (by human standards), depending on the 
surrounding environmental conditions. 


30 Many anti-microbial agents are known. For example, bacteriocidal, 
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fiingicidal, algicidal, yeasticidal and moldicidal agents are known. The anti- 
microbial agents can destroy microorganisms that are present in a wide 
range of environments such as medical, industrial, commercial, domestic 
and marine environments. Many of the known anti-microbial agents have 
5 previously been included in compositions for use in various applications 
and environments. 

The known anti-microbial agents and the compositions that contain these 
anti microbial agents destroy microorganisms by a number of different 
10 mechanisms. 

For example, many anti-microbial agents are poisonous to microorganisms 
and, therefore, destroy microorganisms with which they are contacted. 
Examples of this type of anti-microbial agent include hypochlorites 

15 (bleaches), phenol and compounds thereof, arsenene and salts of arsenic. 
However, such agents typically are highly toxic to humans and animals as 
well as to microorganisms. Consequently the anti-microbial agents are 
dangerous to handle, and specialist hiandling, treatment and equipment are 
therefore required in order to handle these anti-microbial agents safely. The 

20 manufacture and disposal of compositions comprising this type of anti- 
microbial agent can, therefore, be problematic. There can also be problems 
associated with the use of compositions containing this type of anti- 
microbial agent, particularly in consumer materials where it is difficult to 
ensure that they are used for designated purposes. 

25 

Herein, unless the context indicates otherwise, ^'toxicity" is intended to refer 
to toxicity to complex organisms such as mammals. References to "toxic'* 
are to be construed accordingly. 

30 Once the anti-microbial agents enter the.enviroimient then they can affect 
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the health of life forms that they were not intended to affect. Furthermore, 
the anti-microhial agents are often highly stable and can cause 
environmental problems for long periods of time. 

5 Other known anti-microbial agents that are commonly used include organic 
and inorganic salts of heavy metals such as silver, copper or tin. These 
salts produce toxic rinsates, which can cause problems to the environment 
For example, the rinsates of such salts are poisonous to aquatic life. Again, 
once the toxic compounds enter the environment they are not easily broken 

10 down and can cause persistent problems. 

Other anti-microbial agents currently in use include antibiotic type 
compounds. Antibiotics disrupt the biochemistiy witliin microorganisms, 
for example by selectively diluting solutions to destroy or inhibit the growth 

15 of harmful microorganisms. Although antibiotics are effective, it is 
currently believed that they may selectively permit the development of 
resistant strains of the species that they are used against. These resistant 
strains are then able to reproduce unimpeded by the use of known 
antibiotics. Thus, there is a growing concern that wide and uncontrolled use 

20 of antibiotic materials in the wider environment, as opposed to their 
controlled use in medical contexts, could produce significant long-term 
risks. 

Another method of microbial control is the use of disinfectant materials, 
25 such as household bleach. These materials are effective in a wet 
enviroimient for sterilization and cleansing. However, the materials do not 
provide long-term passive anti-microbial control and sanitisation. By 
"passive control" we mean that the substrate counters microbial infection on 
its own by some property within it, so that it does not require a cleaning 
30 regime to be effective at controlling microorganisms. 
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According to an aspect of the invention there is provided an anti-microbial 
composition comprising (i) an anti -microbial agent, (ii) a polar solvent and 
(iii) a surface orienting species, which concentrates the anti-microbial agent 
at a surface of the composition, whereby substantially to prevent the 
5 formation of microbial colonies on or at the said surface. 

An advantage of the anti-microbial composition of the invention is that it 
increases the efficacy of the anti-microbial action of the anti-microbial 
agents compared to when they are used alone. 

10 

It seems that the anti-microbial composition of the present invention 
increases the efficacy of the anti-microbial agents because it disrupts the 
ability of a microbial colony to form a biofilm. Large numerous colonies 
are also substantially prevented from forming. Thus, the ability of the 
i5 colony to grow is substantially reduced or even prevented. 

The anti-microbial agents are associated with tlie surface orienting species 
and are oriented by the surface orienting species so that they are positioned 
close to the microbes on the surface or substrate. The surface orienting 

20 species, therefore, holds and orientates the anti-microbial agents at the 
surface so that a biofilm cannot form. The anti-microbial agents prevent the 
formation of the calyx, which greatly reduces the attachment and 
reproduction process. Thus, the orientation of the anti-microbial agents at 
the surface greatly enhances their efficacy. The prevention of the formation 

25 of a biofilm and the greatly reduced and attenuated colonies of 
microorganisms provides a substantially reduced risk due to infection or 
contamination. This has the beneficial effect of sanitizing products that 
incorporate the anti-microbial composition. 

30 Another advantage of the anti-microbial composition is that it need not 
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comprise combinations of materials that are highly toxic to mammals. The 
anti-microbial agents used in the anti microbial compositions are typically 
well known and widely understood and tested anti-microbial agents. The 
efficacy of the known anti-microbial agents is amplified in the compositions 

5 of the invention. Therefore, anti-microbial agents that have a low toxicity 
can be used in the anti-microbial compositions. In contrast, new anti- 
microbial agents for broader or more complete sanitization use "stronger", 
more toxic and/or little tested materials. The anti-microbial composition 
also does not comprise materials that produce highly persistent residues or 

10 rinsates or products that contain heavy metals and their salts. Thus, there is 
a greatly reduced risk of long term hazards associated with the anti- 
microbial compositions. 

The composition of the present invention does not interfere with the 
IS biochemical reproductive pathways of the microorganisms it controls. The 
risk of resistance build up and the development of resistant strains is, 
therefore, highly unlikely. 

By the term "anti-microbial agent" we mean any chemical substance that 
20 can destroy microorganisms. 

Preferably, the composition comprises at least one anti-microbial agent 
selected fi:om bacteriocidal, fungicidal, algicidal, yeasticidal and moldicidal 
agents. 

25 

Preferably, the anti-microbial composition comprises two or more anti- 
microbial agents. 

The anti-microbiaj agents present in the compositions of the invention are 
30 typically well known and have been subject to research by the regulatory 
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authorities. The anti-microbial agents generally have some effect when they 
are used alone. However, the efficacy of the anti-microbial agents is 
amplified when they are used in combination with a surface orienting 
species. 

5 

The anti-microbial agent is preferably of a polar nature. This assists in the 
orientation of the anti-microbial agent by the surface orienting species. 

The anti microbial agent is preferably an amphoteric compound, an 
10 iodophore, a phenolic compound, a quaternary ammonium compound, a 
hypochlorite or a nitrogen based heterocycUc compound. 

More preferably, the anti-microbial compositions of the present invention 
comprise one or more quaternary ammonium compounds, phenolic 
15 compounds and nitrogen based heterocyclic compounds as the anti- 
microbial agent. 

Amphoteric compounds suitable for use in the present invention include 
long chain N-alkyl derivatives of amino acids. Long chain N-alkyl 
20 derivatives of glycine, alanine and beta-amino butyric acid are preferred. 
Particulariy preferred compounds include dodecyl beta-alanine, dodecyl 
beta-aminobutyric acid, dodecylamino-di(aminoethylamino)glycine and N- 
(3-dodecylamino)propylglycine. 

25 By the term "iodophores" we mean complexes of iodine or triodine with a 
carrier, such as a neutral polymer. The carrier typically increases the 
solubility of iodine in water, provides a sustained release of the iodine and 
reduces the eqailibrium concentrations of free iodine. 


30 


Suitable polymeric carriers from which iodophores can be prepared include 
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polyvinylpyrrolidone, polyether glycols such as polyethylene glycols, 
polyvinyl alcohols, polyacrylates, polyamides, polyalkylenes and 
polysaccharides. 

5 Quaternary ammonium compounds that are suitable for use in the present 
invention include compounds of foimula R'R^R^'^^XT, in which one or 
two of the R groups are alkyl, optionally substituted by aryl or optionally 
interrupted by aiyl or a heteroatom, such as oxygen, and the other R groups 
are the same or different and are Ci to C4 alkyl groups. 

10 

Prefrared quaternary ammonium compounds include benzalkonium halides, 
aiyl ring substituted benzalkonium halides, such as ethyl-substituted 
benzalkonium halides, and twin chain quaternary ammonium compounds, 
such as dialkyldimethyl ammonium compounds wherein the two non- 
15 methyl alkyl groups are selected from medium and long chain alkyl groups, 
such as Cs to Cu alkyl, preferably octyl and dodccyl. 

Suitable quaternary ammonium compounds in which an R group (i.e. r', 
R^, R^, R'*) contains a heteroatom include domiphen bromide, benzalkonium 
20 chloride and methylbenzalkonium chloride. 

Other quaternary ammonium compounds suitable for use in the anti- 
microbial composition include alkylpyridinium compounds, such as 
cetylpyridinium chloride, and bridged cyclic amino compounds such as the 
25 hexaminium compounds. 

Particularly preferred quaternary ammonium compounds include 
bcnzcnethanaminiumn N-dodecyl-N,N-dimethylchloride, 
benzenethanaminiumn N-dodecyl.N,N-dimethyl-N-tetradecylchloride and 
30 benzyl-Ci2-Cj6-a]kyldimethyl-ammoniumchloride. 
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Suitable phenolic compounds include methyl, ethyl, butyl, halo and aiyl 
substituted phenol. Preferred phenolic compounds include 2-phenylphenol, 
2-beDzyl-4-chlorophenol, 2-cyclopentanol-4-chIorophenol, 4-t-amyIphenol, 
4-t-butylphenol. 4-chloro-2-pentylphenol, 6-chloro-2-pentylphenol, p- 
5 chloro-meta-xylenoJ, 2,4,4-trichloro-2-hydroxydiphcnol, thymol, 2-i- 
propyl-3-methylphenol, chlorotbymol, 3-methyl-4-chlorophenol, 2.6- 
dichloro-4-n-alkyl phenols, 2,4-dichloro-meta-xylenol, 2,4,6- 
trichlorophenol and 2-bcnzyl-.4-chlo£ophenol. 

10 Suitable hypochlorites include alkali metal and alkaline earth metal 
hypochlorites, such as the hypochlorites of lithium, sodium, potassium and 
calcium. Other suitable hypochlorites include chlorinated trisodium 
phosphate and their various hydrates. Other suitable chlorine containing or 
chlorine releasing agents include chlorine dioxide and its precursors, as well 

15 as N,N-dichloro-4-carboxybenzenesulponamide (halazone), 1,3-dichloro^ 
5,5-dimethylhydantoin (halane) and various chloroisocyanuric acid 
derivatives. 

Suitable nitrogen based heterocyclic compounds include pyridine 
20 derivatives, such as 4-pyridinc carboxylic acid hydrazide, sodium 2- 
pyridinethiol-l-oxide and bis-(2-pyridyltHio)2inc- 1,1 -dioxide, triazoles and 
imidazoles. 

A particularly preferred anti-microbial composition comprises 
25 benzenethanaminiumn N-dodecyl-N,N-dimethylchloride, 
benzenethanaminiumn N-dodecyl-N,N-dimethyl-N-tetradecylchloride, 
benzyl-C,2-Ci<i-alkyldimethyl-ammoniumchloride, 2-phenylphenol, 2-octyl- 
2H-isothiazol-3-one, 5-chloro-2-methyl-2H-isothia2ol-3-one and 2-methyl- 
2H-isothiazol-3-one. 

30 
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The particular anti-microbial agents selected for use in the compositions 
will vary depending upon the environment in which the compositions is 
intended to be used. 

5 The surface orienting species is preferably a surfactant or oil, more 
preferably a short chain surfactant or oil. By the term "short chain" we 
mean C12 to C20. Suitable surface orienting species include polysiloxanc, 
polyethylene glycol, sodium lauryl sulphate and soya lecathin. 

10 The surface orienting species align and orient theniselves at the surface or 
interface of the products that they are incorporated in. As a result, the 
surface orienting species also orients the anti-microbial agents in the 
composition. 

15 The surface orienting species typically possess bofli hydrophobic and 
hydrophilic groups. This assists in the orientation process. 

Preferably, the composition comprises from 1 to 4 % by volume of the 
surface orienting species; however other proportions are possible and lie 
20 within the scope of the invention. 

Suitable polar solvents for use in the composition include water, alcohols, 
esters, hydroxy and glycol esters, polyols and ketones. 

25 Preferred alcohols for use in the composition include straight or branched 
chain Ci to Qs alcohols, particularly methanol, ethanol, propanol, iso- 
propanol, n-butanol, sec-butanol, tert-butanol, iso-butanol, 2-methyl-l- 
butanol, 1-pentanol and amyl alcohol (mixture of isomers). 

30 Preferred esters for use in the composition include methyl acetate, ethyl 
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acetate, n-propyl acetate, iso-propyl acetate, n-butyl acetate, iso-butyl 
acetate, sec-butyl acetate, amyl acetate (mixture of isomers), raethylamyl 
acetate, 2-ethylhexyl acetate and iso-butyl isobutyrate. 

5 Preferred hydroxy and glycol esters for use in the composition include 
methyl glycol acetate, ethyl glycol acetate, butyl glycol acetate, ethyl 
diglycol acetate, butyl diglycol acetate, ethyl lactate, n-butyl lactate, 3- 
metboxy-n-butyl acetate, ethylene glycol diacetate, polysolvan O, 2- 
methylpropanoic add-2,2,4-trimethyl-3-hydroxypentyl ester, methyl glycol, 

10 ethyl glycol, isopropyl glycol, 3-metboxybutanol, butyl glycol, iso-butyl 
glycol, methyl diglycol, ethyl diglycol, butyl diglycol. isobutyl diglycol, 
dietbylene glycol, dipropylene glycol, ethylene glycol monohexyl ether and 
diethylene glycol monohexyl ether. 

15 Preferred polyols for use in the composition include ethylene glycol, 
propylene glycol, 1,3-butylcne glycol, 1,4-butylene glycol, hexylene glycol, 
diethylene glycol, triethylene glycol and dipropylene glycol. 

Preferred ketones for use in the composition include isobutyl heptyl ketone, 
20 cyclohexanone, methyl cyclohexanone, methyl isobutenyl ketone, pent- 
oxone, acetyl acetone, diacetone alcohol, isopborone, methyl butyl ketone, 
ethyl propyl ketone, methyl isobutyl ketone, methyl amyl ketone, methyl 
isoamyl ketone, ethyl butyl ketone, ethyl amyl ketone, methyl hexyl ketone, 
diisopropyl ketone, diisobutyl ketone, acetone, methyl ethyl ketone, methyl 
25 propyl ketone and diethyl ketone. 

Particularly preferred polar solvents for use in the composition include 
isopropanol, diethylene glycol and dipropylene glycol. 

30 The polar solvent further enhances the orientation of the anti-microbial 

10 
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agents in the composition. It seems that the polar solvent enhances the 
orientation because it ensures that only one end of the surface active agent is 
solvatcd. 

5 Preferably, the composition comprises from 1 to 70 % by volume of the 
polar solvent, but since the primary purpose of the solvent is dilution 
virtually any proportion of polar solvent is believed to be possible within 
the scope of the invention. 

10 An especially preferred anti-microbial composition comprises 32 % by 
volume of a mixture of benzencthanaminiumn N-dodecyl-N,N- 
dimethylchloride and benzenethanaminiuran N-dodecyl-N,N-dimethyl-N- 
tetradecylchloride (2.33:1), 6.0 % by volume benzyl-Ci2-Ci6-alkyldimethyl- 
ammoniumchloride and 2-phenylphenol (2:1), 6.0 % by volume of 2-octyl- 

15 2H-isotliiazol-3-one, 16.0 % by volume of a mixture of 5-chloro-2-methyl- 
2H-isotluazol-3-one and 2-methyl-2H-isothiazol-3-one (3:1), 1.0 % by 
volume a blend of polysiloxanes and balance by volume isopropanol. 

Another especially preferred anti-microbial composition comprises 5.0 % 
20 by volume of a mixture of benzencthanaminiumn N-dodecyl-N,N- 
dimcthylchloride and benzencthanaminiumn N-dodecyl-N,N-dimethyl-N- 
tetradecylchloride (2.33:1), 5.0 % by volume benzyl-Ciz-Cie-alkyldimethyl- 
ammoniumchloride and 2-phenylphenol (2:1), 12.0 % by volume of 2-octyl- 
2H-isothiazol-3-one, 32.0 % by volume of a mixture of 5-chloro-2-methyl- 
25 2H-isothjazol-3-one and 2-methyl-2H.isothiazol-3-one (3:1), 1.0 % by 
volume a blend of polysiloxanes and balance by volume diethyleneglycol. 

A further especially preferred anti-microbial composition comprises 6.0 % 
by volume of a mixture of benzenethanarainiumn N-dodecyl-N,N- 
30 dimethylchloride and benzenethanaminiumn N-dodccyl-N,N-dimethyl-N- 

11 
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tetradecylchloride (2.33:1), 6.0 % by volume benzyl-C,2-C,6-alkyldimethyl- 
ammoniumchloride and 2-phenylphenol (2:1), 16.0 % by volume of 2-octyl- 
2H-isothiazol-3-one, 32.0 % by volume of a mixture of 5-chloro-2-methyl- 
2H-isothiazol-3-one and 2-mcthyl-2H-isothiazol-3-one (3:1), 1.0 % by 
volume a blend of poylsiloxanes and balance by volume isopropanol. 

Yet another especially preferred anti-microbial composition comprises 6.0 
% by volume of a mixture of benzenethanaminiumn N-dodecyl-N,N- 
dimethylchloride and benzenethanaminiumn N-dodecyl-N,N-djmethyl-N- 
tetradecylchloride (2.33:1), 6.0 % by volume benz>'l-C,2-C,6-alIcyldimethyl- 
ammoniumchloride and 2-phenylphenol (2:1), 16.0 % by volume of 2-octyl- 
2H-isothia20l-3-one, 32.0 % by volume of a mixture of 5-chloro-2-methyl- 
2H-isothiazol-3-one and 2-methyl-2H-isothiazol-3-one (3:1), 1,0 % by 
volume a blend of polystloxanes and balance by volume dipropylencglycol. 

According to a further aspect of the invention, there is provided a 
formulation comprising an anti-microbial composition and at least one other 
functional material. 

Suitable fonctional materials include plastics, fibres, coatings, films, 
laminates, adhesives, sealants, clays, china, ceramics, concrete, sand, paints, 
varnishes, lacquers, cleaning agents or settable of curable compositions such 
as fillers, grouts, mastics and putties. 


25 The plastics may be in the form of films, sheets, stabs and molded plastic 
parts. Suitable plastics materials may be prepared fi-om polyesters such as 
polyethylene terephthalate, polybutylene terephthalate, polyamides such as 
Nylon, polyimides, polypropylene, polyethylene, polybutylenes, 
polymethylpcntene, polysiloxane, polyvinyl alcohol, polyvinylacetate, 

30 ethylene-vinylacetate. polyvinyl chloride, polyvinylidene chloride, epoxy, 

12 
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phenolic and polycarbonate cellulosics, cellulose acetate, polystyrene, 
polyurethane, acrylics, polymethyl methacrylatc, acrylonitrile, butadiene- 
styrene copolymer, acrylonitrilestyrene-acrylic copolymers, acetals, 
polyketones, polyphenylene ether, polyphenylenc sulfide, polyphenylene 
5 oxide, polysulfones, liquid crystal polymers and fluoropolymers, amino 
resins, thermo plastics, elastomers, rubbers, such as styrene butadiene 
rubber and acrylonitrile butadiene rubber, polyacetal (polyoxymethylene), 
and blends and copolymers thereof. 

10 Fomiulations comprising the anti-microbial composition and a plastics 
material as the functional material may, for example, be used to form 
products such as automobile parts, shower curtains, mats, protective covers, 
tape, packaging, gaskets, waste containers, general purpose containers, 
brush handles, sponges, mops, vacuum cleaner bags, insulators, plastic film, 

15 indoor and outdoor furniture, tubing, insulation for wire and cable, 
plimibing supplies and fixtures, siding for housing, liners, non-woven 
fabrics, kitchen and bathroom hardware, appliances and equipment, 
countertops, sinks, flooring, floor covering, tiles, dishes, conveyer belts, 
footwear including boots, sports equipment and tools. 

20 

Suitable fibres may be prepared from acetate, polyester such as PET and 
PTf, polyolefins, polyethylene, polypropylene, polyamides such as Nylon, 
acrylics, viscose, polyurethane, and Rayon, polyvinyl alcohol, polyvinyl 
chloride, polyvinylidene chloride, polysaccharide, and copolymers and 
25 blends thereof. 

Formulations comprising the anti-microbial composition and a fibre as the 
functional material may, for example, be used in applications such as 
mattress cover pads and filling, pillow covers, sheets, blankets, fiberfill for 
30 quilts and pillows, curtains, draperies, caipet and carpet underlay, rugs, 

13 
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upholstery, table cloths, napkins, wiping cloths, mops, towels, bags, wall 
coveriiig fabrics, cushion pads, sleeping bags and brush bristles. The fibres 
are also suitable for use in automotive and truck upholstery, carpeting, rear 
decks, trunk liners, convertible tops and interior liners. Furthermore, the 

5 fibres are suitable for use in umbrellas, outerwear, uniforms, coats, aprons, 
sportswear, sleepwear, stockings, socks, hosiery caps, and undergarment 
and inner liners for jackets, shoes, gloves and hebnets, trim for outerwear 
and undergarments as well as brush bristles, artificial leather, filters, book 
covers, mops, cloth for sails, ropes, tents, and other outdoor equipment, 

10 tarps and awnings. 

Coatings suitable for use in the formulations include water-borne, solvent- 
borne, 100% solids and/or radiation cure coatings. The coatings may be 
liquid or powder coatings. 

15 

Suitable coatings, films and laminates include alkyds, amino resins, such as 
melaminc formaldehyde and urea formaldehyde, polyesters, such as 
unsaturated polyester, PET, FBT, polyamides such as Nylon, polyiraides, 
polypropylene , polyvinylacetatc, cthylene-vtnylacetate, polyvinyl chloride, 

20 polyvinylidene chloride, epoxy, phenolic and polycarbonate cellalosicsi 
cellulose acetate, polystyrene, polyurethane, acrylics, polymcthyl 
mcthacrylate, acrylonitrile-butadiene-styrene copolymer, acrylonitrile- 
styreneacryHc copolymers, acetals, polyketones, polyphenylene ether, 
polyphenylene sulfide, polyphenylene oxide, polysulfones. liquid crystal 

25 polymers and fluoropolymers, thermoplastic elastomers, rubbers such as 
styrene butadiene rubber, acrylonitrile butadiene rubber, polyacetal 
(polyoxymethylene), and blends and copolymers thereof. 

Formulations comprising the anti-microbial composition and coatings as the 
30 functional material may, for example, be used on walls, wall boards, floors, 

14 
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concrete, sidings, roofing shingle, industrial equipment, natural and 
synthetic fibres and fabrics, furniture, automotive and vehicular parts, 
packaging, paper products (wall coverings, towels, book covers) bamer 
fabrics, and glazing for cement tile and for vitreous china used in plumbing 
5 fixtures such as toilets, sinks, and countertops other than kitchen 
countertops. 

Adhesives and sealants suitable for use in the formulations include hot-melt, 
aqueous, solvent borne, 100% solids and radiation cure adhesives and 
10 sealants. 

Suitable adhesives and sealants include alkyds, amino resins, such as 
melamine formaldehyde and urea formaldehyde, polyesters, such as 
unsaturated polyester, PET, PBT, polyamides such as Nylon, polyimide 

15 polypropylene, polyethylene, polybutylene, polymethylpentene, 
polysiloxane, polyvinyl alcohol, polyvinylacetatc, ethylene- vinyl acetate, 
polyvinyl chlorides, such as plastisol, polyvinylidene chloride, epoxy, 
phenol and polycarbonate, cellulosics, cellulose acetate, polystyrene, 
polyurethane, acrylics, polymethyl metliaciylate, acrylonitrile- 

20 butadiraestyrene copolymer, aciylonitrile-styrene-acrylic copolymers, 
acetals, polyketones,. polyphenylene ether, polyphenylene sulfide, 
polyphenylcne oxide, polysulfones, liquid crystal polymers and 
fluoropolymers, thermoplastic elastomers, rubbers (including styrcne 
butadiene rubber, acrylonitrile butadiene rabber, CR), polyacetal 

25 (polyoxymethylene), and blends and copolymers thereof. 

Formulations comprising the anti-microbial composition and an adhesive or 
sealant as the functional material may, for example, be used in the 
manufacture of wood and plastic composites, adhesives for ceramic tiles, 
30 wood, paper, cardboard, rubber and plastic, glazing for windows, grout, 
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sealants for pipes, adhesives, sealants and insulating materials for 
appliances, bathrooms, showers, kitchens, and construction. 

Formulations comprising the anti-microbial composition and clay, china, 
5 ceramics, concrete, sand or grout as the fimctional material may, for 
example, be used in toilets, sinks, tile, flooring, stucco, plaster, cat litter, 
drainage and sewerage pipe. 

The anti microbial composition can be combined into a very wide variety of 
10 functional compounds for the manufacmring, contracting and construction 
industries. The nature of the anti microbial composition may be varied 
according to the particular functional compounds and the number and nature 
of microorganisms present in the particular functional compound or 
environment in which it is used. 


15 


The formulation preferably comprises from 0.1 wt% to 5.0 wt%, more 
preferably from 0.5 wt% to 2.0 wt%, of the anti-microbial composition. 

The anti-microbial composition is highly effective against a broad range of 
20 microorganisms even when it is combined with another functional material 
to provide the formulation of the invention. The formulation can, 
optionally, be applied to a surface. The formulation provides long-temi 
anti-microbial action, in both dry and damp conditions at the surfaces 
treated or in which the material is combined. This will lead to a sanitisation 
25 of the surfaces so that the surfaces and products will prevent the rapid 
replication of microbial species and, thus, substantially reduce the risks of 
contamination and infection. 

The anti-microbial composition is mobile through most functional materials 
30 in which it is incorporated in the formulations of the invention. This is due 

16 
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to the presence of surfactant materials and oils and molecules of short chain 
length. In order to maintain this mobility, the surfactant materials and oils 
preferably have a carbon chain length of no greater than 20. 

5 The anti-roicrobial composition tends to migrate across a concentration 
gradient and moves to the surface of products into which it has been 
incorporated. This is similar to the behaviour of plasticiser in polymers. 

Both the anti-microbial composition and the formulation typically begin to 
10 dissociate into their component parts when they have been in continuous 
contact with water for longer than six to eight hours. The anti-microbial 
action, of the anti-microbial composition and the formulation, is 
substantially reduced once the composition and formulation have 
dissociated into their component parts. The components can then act as a 
15 carbon source or nutrient for many species of microorganisms. Thus, the 
anti-microbial composition and the formulation can degrade when 
submersed in water, to provide a rinsate/leachate of low toxicity and which 
has a short residence time in tlie environment. 

20 The foraiulation can be designed so that it. is stable and effective in most 
manufacturing environments. The fonnulation is typically stable up to 
temperatures of 200°C. 

The property of mobility of the product permits materials that are highly 
25 frequently washed or rinsed to be "recharged" with the anti-microbial 
composition during a routine act of cleaning or maintenance. 

Typically, the anti-microbial composition is incorporated into a simple 
conventional detergent solution or added to a "final rinse" during cleaning. 
30 The anti-microbial composition will be drawn, due to the presence of its 

17 
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hydrophobic elements, into the surface of the product to be "recharged". 
The sanitization properties of the formulation are, therefore, restored 
without the need for re-manufacture or difficult treatment processes. 

5 Any wash off or rinsates containing the anti-microbial composition or 
formulation diluted by such a re-charging solution and water would quickly 
dissociate into the biodegradable components as previously discussed. 

According to a further aspect of the invention, there is. provided the use of 
10 an anti-microbial composition to prevent the formation of colonies of 
microorganisms on a surface at which it is provided. 

According to yet a further aspect of the invention, there is provided tlie use 
of a formulation to prevent the formation of colonies of microorganisms on 
15 a surface at which it is provided. 

The anti-microbial composition and fomiulation have an anti-bacterial 
effect against a wide range of gram-positive and gram-negative bacteria. 

20 For example, tliey are effective against the following: 

Bacillus species, such as Bacillus subtilis. Bacillus cereus 
Brevibactcrium species 
Bmcella species, such as Brucella abortus, 
25 Lactobacillus species 

Proteus vulgaris 
Pseudomonas aeruginosa 
Salmonella species 

Staphylococcus species, such as Methicillin Resistive 
30 Staphylococcus aureus (MRSA) 

18 
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Streptococcus species 
Flavobacterium species 
Escherichia species 
Aeromonas species 

5 

The anti-microbial composition and formulation also have activity against 
fungi and yeasts, such as: 

Penicillium species 
Aspergillus niger 
Cladosporium species 
Fusarium species 
Paecilomyces species 
Streptomyces species 

Saccharomyces species, such as S.cercvisiae 
Monilia albicans 

The anti-microbial composition and formulation also have activity against 
certain species of algae such as: 

20 

Chiorella pyrenoidosa 
Pleurococcus 
Anabaena Species 

According to another aspect of the invention, there is provided a method of 
manufacturing an anti-microbial composition, the method comprising the 
steps of (i) mixing the anti-microbial agents together, (ii) adding the surface 
orienting species to the mixture of anti-microbial agents, (iii) adding the 
solvent to the mixture of the anti-microbial agents and surface orienting 
species and (iv) agitating the resulting mixture until a clear solution is 

19 
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formed. 

According to yet a further aspect of the invention, there is provided a 
method of manufacturing a formulation, the method comprising the step of 
5 adding the anti-microbial composition to the functional compound. 

The present invention is now illustrated but not limited with reference to the 
following examples. 

10 Example 1 Preparation of Anti-microbial Composition ("D4L") 

A composition according to the present invention comprising components 
(a) to (f) in the amounts indicated was prepared: 

15 (a) 32.0% by volume of a mixture of two benzalkonium chlorides (in a ratio 
of 2.33:1) i.e. benzenethanaminiumn N-dodecyl-N,N-dimethylchIoride and 
benzenethanaminiumn N-d6decyl-N,N-dimethyl-N-tctradecyl-chloiide 
(Trade Name: BAC-50m); 

20 (b) 6.0% by volume of a mixture of benzyl-Ci2-Ci6-alkyldimethyl- 
ammoniumchloride (CAS no. 68424-85-1) and 2-phenyl phenol in the ratio 
2:1; 

(c) 6.0% by volume of 2-octyl-2H-isothiazol-3-one (Trade Name: A-DW); 

25 

(d) 16.0% by volume of a mixture of 5-chloro-2-methyl-2H-!sothiazol-3- 
one and 2-methyl-2H isothiazol-3-one in the ratio 3:1 (Trade Name: A- 14); 

(e) 1.0% by volume of polysiloxane (Trade Name: PD-D); and 

30 

20 


04-01-01 12:08 01159 55ZZ01 ^ JOD-»ui 

01 01 THU 12:12 FAX 01159 552201 liRIC POTTER CLARKSON 


(f) 39% by volume of an isopropanol blend (isopropanol, n-propanol and 
water to azeotropic limit about 1.0 %). 

Anti-microbial agents a, b, c and d were mixed together sequentially at 
5 room temperature following the sequence described above. The resulting 
mixture was then agitated thoroughly and the polysiloxane (e) was added to 
the mixture. The resulting mixture was agitated and isopropanol (£) was 
added. The mixture was then agitated until a clear solution was obtained. 
The clear solution is referred to herein as "D4L". 

10 

Example 2 Preparation of Detergent Formulation comprising the Anti- 
microbial Agent Composition of Example 1 (i.e. D4L) 

An amphoteric non-ionic detergent, such as washing-up liquid, having a pH 
15 of from 6 to 8, was diluted in water in a ratio of 1 part detergent to 25 parts " 
of water by volume. To this solution was added between 0.5 and 2.0 % by 
volume of the anti-microbial agent composition prepared according to 
Example 1 (i.e. D4L). 

20 Example 3 Effectiveness of Anti-microbial Agent Formulation against 
Escherichia coli. Staphylococcus aureus and Pseudomonas 
aeruginosa. 

Method 

25 

Two samples were tested. These were a detergent formulation prepared 
according to Example 2 comprising 2% of the anti-microbial agent 
composition of Example 1 and a neutral detergent. The neutral detergent 
was used as a standard reference. 
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A bacterial culture (0.1 ml) in a nutrient medium was applied to a 
previously sterilised petri dish over an area 7 x 5 cm. The bacterial culture 
was then allowed to dry for 30 minutes. 

The inoculated area was then wiped with a test wipe soaked either in water 
or the test solution to contact the test fluid with the bacteria. The test 
solution was applied using either an absorbent cloth or an innoculum loop. 
The innoculated area was also left untreated to provide an "uncleaned 
control", in which the infected area was not washed or even wiped with 
water. The bacteria remaining on the surface of the petri dish were 
numerated after periods of 15 and 30 seconds. 


The bacteria remaining on the surface of thie petri dish were numerated by 
wetting a sterile swab in a sterile peptone solution (0.1%) and thoroughly 
15 rubbing the swab over the area to be sampled, turning the swab as it was 
rubbed over the appropriate area. The swab was then returned to a sterile 
tube; Ringers solution (5 ml, 1/4 strength) was added; and the swab left for 
at least 10 minutes. 

20 The swab tubes were plated out making serial decimal dilutions, using the 
Miles and Misra Total Viable Count Technique and incubated inverted at 
37°C overnight. The number of colony forming units (CFU) (taken to be 
viable bacterial individuals) was then counted. 

25 Calculation 

The log reduction in bacterial numbers was calculated compared to the 
water control and the uncleaned control. 


30 


The tdtal number of CPUs per ml of neat sample was calculated for each 
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test sample and the controls. 


The log of the number of CFUs for the water control, or the uncleaned 
control, was calculated to give value A. This was repeated for the test anti- 
cs microbial composition to give value B. 

A-B = Log Reduction (A = log CFUs water or uncleaned control, B = log 
CFUS test sample) 

10 A log reduction of greater than 4 is considered to be effective. 
Table 1 - Results 


Composition 

Organism 

Log reduction 
after 15 sees 

Log reduction 
after 30 sees 

Anti-microbial 
composition 

Escherichia coif 

1.0 

>4.0 

Anti-microbial 

composition 

Staphylococcus 
aureus^ 

>4.9 

>4.9 

Anti-microbial 
composition 

Pseudomonas 
aeruginosa^ 

1.8 

33 


15 


a 

b Total viable count 5.8 x lO' 
c Total viable count 1.5 x lO' 


20 


Conclusions 

A 2% solution of the anti-microbial composition gave a log reduction of 1.0 
after 15 seconds and >4.0 after 30 seconds when tested against Escherichia 
coli. 

A 2% solution of anti-microbial composition gave a log reduction of >4.9 
after 15 seconds when tested against Staphylococcus aureus. 


25 
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A 2% solution of anti-microbial composition 4 gave a log reduction of 1.8 
after 15 seconds and 3.3 after 30 seconds when tested against Pseudomonas 
aeruginosa. 

5 Example 4 Resistance of Painted Film Formulations containing an Anti- 
microbial Composition to Dry Film Fungal and Algal 
Colonisation 

Method 

10 

The following formulations were tested: 


Composition Number 

% Anti-microbial 


Composition 

Control 

0.00% 

I 

0.50% 

2 

0.75% 

3 

1.00% 

4 

1.50% 

5 

2.00% 


j^^tjjQd _ Dry Yilm Fungal Resistance Test (Based on British Standard 
BS3900 Part G6) 

15 . . 

Each sample was painted onto 6 x 9 cm gypsum panels. Two coats of each 
sample were painted onto the gypsum panels, allowing 24 hours drying time 
between each coat. When the panels were dry, they were spray inoculated 
with a mixed spore suspension prepared from fungi (including yeasts) 

20 isolated from or known to grow on painted surfaces. The test panels were 
suspended in a high humidity cabinet at 24^C for four weeks and the 
resultant fungal growth assessed visually and microscopically. 

Fungal growth rating was according to BS3900 Fart G6. 

25 
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The micro-organisms used were: Aspergillus versicolor 

Aureobasidium puUulans 
Cladosporium cladosporioides 
Penicillium purpurogeniim 
5 Phoma violaceae 

Rhodotorula rubra 
Sporobolomyces roseus 
Stachybotrys chartarum 
Ulocladium atrum 

10 

Method - Dry Film Algal Resistance Test - Vermiculitc Bed Method 

Each sample was painted onto 10 x 10 cm calcium silicate paixels. Two 
coats of each sample were painted onto the panels, allowing 24 hours drying 

15 time between each coat. When the panels were dry, they were weathered 
using a QUV Accelerated Weathering Tester for 125 hours using a water 
spray cycle. Each panel was then cut in half The half panels were placed 
in the surface of vermicuhte (200 g) moistened with water (800 cm^) in a 
transparent plastic box with a close fitting lid. The panels were each spray 

20 inoculated with a mixed algal suspension three times at intervals of two 
weeks and sprayed with water each week. The panels were incubated for 13 
weeks at 20^*0 and illuminated with 30 W daylight type fluorescent tubes 
(giving approximately 1000 lux) for 16 hours per day. The resultant algal 
growth was assessed visually and microscopically. 

25 

The micro-organisms used were: Chlorella eniersonii 

Gloeocapsa alpicola 
Nostoc commune 
Pleurococcus sp. 
30 Stichococcus bacillaris 

25 
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Stigeoclonium tenue 
Trentepohlia aurea 
Trentepohlia odorata 

5 Results 


Table 2 - Dry Film Fungal Resistance Test 


Composition Number 

% Anti-microbial agent 

Observed Rating* 


(4 weeks) 

Control 

0.00% 

4 (40+) 

1 

0.50% 

3(30+) 

2 

0.75% 

2 (10+) 

3 

1.00% 

2(5+) 

4 

1.50% 

2(5+) 

5 

2.00% 

0(0) 


^Average rating of rqjlicatc panels given. 
10 Table 3 - Dry Film Algal Resistance Test 


Composition 
Number 

% Anti-microbia] 
agent 

Film Algal 
Growth — 
Replicate 1 

Rating/Intensity 
— Replicate 2 

Control 

0.00% 

4 (50+) 

4(40+) 

1 

0.50% 

3 (20+) 

3 (20+) 

2 

0.75% 

2(10+) 

3(15+) 

3 

1.00% 

2 (10+) 

2(10+) 

4 

1.50% 

2(10+) 

2(10+) 

5 

2.00% 

2(5+) 

2(5+) 


Growth Ratings 

1 5 The first figure represents the fungal growth cover as follows: 

0 = No growth 

1 « Trace growth 

2 = 1 to 10% Coverage of growth 
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3 = 1 1 to 30% Coverage of growth 

4 = 3 1 to 70% Coverage of growth 

5 = 71 to 100% Coverage of growth 

5 The second figure in brackets represents the % cover and an assessment of 
the intensity rating, as follows: 

0 = Growth barely visible to the naked eye 

+ - Light growth 

10 ++ = Moderate growth 

+-H- « Dense growth 


Sutnniary 

15 The control sample (containing no anti-microbial composition) was found to 
be susceptible to dry film fiingal and algal colonisation. 

An addition of 1.0% of the anti-microbial composition was fonnd to control 
the fungal and algal population to a level that meets the pass criterion, of 
20 below 20%. 

Examples Microbiological Testing against MRSA of Becker 
Intemationars Coil Coating Panels Treated with the Anti- 
microbial Composition of Example 1 

25 

Coil coating panels, from Becker International, were treated with a range of 
concentrations of an anti-microbial composition according to Example l. 
The panels were then tested to demonstrate whether they have antibacterial 
properties against Methicjllin resistant Staphylococcus Aureus (MRSA). 

30 
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The panels were coated as follows: 

51 Coil coating panel, 1 .0% anti-microbial composition 

52 Coil coating panel, 1.5% anti-microbial composition 
5 S3 Coil coating panel, 2.0% anti-microbial composition 

54 Coil coating panel, 2.5% anti microbial composition 

55 Coil coating panel, 3.0% anti-microbial composition 

56 Coil coating panel, 0% anti-microbial composition (control) 

10 Method 


The MRS A culture was diluted to approximately 1.5 x 10^ CFU/ml with 
sterile deionised water. 1 ml of this solution was placed on a coil coating 
panel and was continuously applied over an area of approximately 5 cm x 5 

15 cm using a hand held spreader for a contact period of 1 minute. The culture 
was immediately recovered from the panel using a swab and was transferred 
to a universal bottle containing neutralizer (I ml) and maximum recovery 
diluent (9 ml). 10 fold serial dilutions were prepared and 0.1 ml aliquots of 
the dilutions were plated onto nutrient agar, in duplicate. The plates were 

20 incubated at 37°C for 24 hours and 48 hours and read using conventional 
techniques. 

The procedure was repeated with a culture contact time of 5 minutes. All 
six samples were subjected to the same test protocol. 

25 


30 
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Table 4 - Results 


Sample 

Contact time 1 min 
(CFU/ml) 

Contact time 5 min 
[y^ryjiToi) 

SI 

82 

55 

S2 

73 

50 

S3 

60 

38 

84 

55 

35 

85 

49 

30 

86 

1.1 X 10^ 

2.5 X 10" 


Conclusion 

5 

All of the test samples (SI to 85) produced very significant decreases in the 
bacterial count (from 1.5 x 10^ CFU/ml) in 1 minute of contact time and 
fiiither small decreases after 5 minutes. Total bacterial kill was not 
achieved in 5 minutes of contact. 

10 

The control sample (86) produced a small decrease in the bacterial count 
(from 1.5 X 10^ CFU/ml) in 1 minute of contact time, which may be 
primarily due to the difficulty of recovering the culmre from the panels 
using swabbing techniques. After 5 minutes of contact time the control 
15 samples bacterial count had significantly decreased primarily due to the 
drying out of the culture during the continuous spreading action on the 
panels. 

The coil coatings treated with the anti-microbial composition arc effective, 
20 at all of the tested concentrations, in very significantly reducing the level of 
MR8A bacteria when in contact in an aqueous medium for short periods. 

These coatings would be very effective in assisting in the control of MRSA 
bacterial contamination in hospitals and similar environment. 

25 
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Example 6 Microbiological Testing against MRSA of HMG's Panels of 
Food Safe PVC 94 Laminate Treated with the Anti-microbial 
Composition of Example 1 


5 Panels, from H. Marcel Guest Ltd (HMO), coated with food safe PVC 94 
laminate were treated with a formulation comprising a paint and 2% of the 
anti-microbial composition prepared according to Example 1 in order to 
demonstrate whether they have antibacterial properties against Methicillin 
resistant Staphylococcus Aureus (MRSA). 

10 

° Samples 


5 1 PVC 94 laminated panel, 2% anti-microbial composition. Clear. 

52 Control; Clear. 

1.5 S3 PVC 94 laminated panel, 2% anti-microbial composition. White. 

84 Control; Wliite. 

Method 

20 The MRSA culture was diluted to approximately 1.5 x 10^ CFU/ml with 
sterile deionised water and 1 ml was placed on a panel and continuously 
applied over an area of approximately 5 cm x 5 cm using a hand held 
spreader for a contact period of 1 minute. The culture was immediately 
recovered from the panel using a swab and was transferred to a universal 

25 bottle containing neutralizer (1 ml) and maximum recovery diluent (9 ml). 
10 fold serial dilutions were prepared and 0.1 nil aliquots of the dilutions 
were plated onto nutrient agar, in duplicate. The plates were incubated at 
37°C for 24 hours and 48 hours and read using conventional techniques. 
The procedure was then repeated with a culture contact time of 5 minutes. 

30 All four samples were subjected to the same test protocol. 

30 
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Table 5 - Results 


Sample 

Contact Time 1 min 
(CFU/ml) 

Contact Time 5 min 
(CFU/ml) 

SI 

52 

30 

S2 

2.1 X 10» 

1.6x10* 

S3 

97 

31 

S4 

4.1 X 10* 

1.9 X 10^ 


Discussion 

5 The test samples (SI and S3) produced very significant decreases in the 
bacterial count (from 1.5 x 10^ CFU/ml) in 1 minute of contact time and 
jfiirthcr small decreases after 5 minutes. Total bacterial kill was not 
achieved in 5 minutes of contact. 

10 The control samples (S2 and S4) produced significant but smaller decreases 
in the bacterial count (from 1.5 x 10^ CFU/ml) in 1 minute and 5 minutes of 
contact time. This may be partially due to the difficulty of recovering the 
culture from the panels using swabbing techniques and to the drying out of 
the culture during the continuous spreading action on the panels. 

15 

Conclusions 

The PVC 94 laminated panels treated with 2% anti-microbial composition 
are effective in reducing the level of MRSA bacteria when in contact in an 
20 aqueous medium for short periods. 

These coatings would be likely to be very effective in assisting in the 
control of MRSA bacterial contamination in hospitals and similar 
environment. 

25 
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Example? Determination of the Anti-microbial Effect of Coated Test 
Panels Containing the Anti-microbial Composition according 
to Example 1 

5 The microorganisms tested were: 

Bacillus subtilis NCTC 44878 3 .2 x 1 0^ CFU/ml 

Pseudomonas aeruginosa NCTC 10662 3.6 x 10*^ CFU/ml 

ID Method 

Test panels were coated with paint/powder coatings containing the anti- 
microbial composition according to Example 1 . The coated test panels were 
challenged with broth cultures of the two organisms at the above 
15 concentrations for 10 minutes contact time. 

The bacterial suspension was pipetted onto the coated test panel and 
removed with a swab after 10 minutes. The swab was transferred to 
maximum recovexy diluent and plated onto Standard Plate Count Agar, 
20 incubated at 30°C for 24 hours and the total number of colonies counted. 

Results 


Table 6 - Paint Coating 


Panel Number 

Bacillus subtilis 

Pseudomonas . 


(CFU/ml) 

aeruginosa (CFU/ml) 

1 

20 

32 

2 

7 

3 

3 

TNC 

TNC 

4 

60 

15 

5 

83 

41 

6 

TNC 

TNC 


25 

32 
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Table 7 - Epoxy Polygloss Powder Coating 


Panel Number 

Bacillus subtilis 

Pseudomonas 


(CFU/ml) 

aeruginosa (CFU/ml) 

1 

TNC 

TNC 

2 

TNC 

286 

3 

TNC 

132 

4 

30 

9 

5 

150 

24 

6 

42 

30 


Table 8 - Grey Epoxy Polyester Gloss Powder Coating 


Panel Number 

Bacillus subtilis 

Pseudomonas 


(CFU/ml) 

aeruginosa (CFU/ml) 

1 

4 

13 

2 

10 

9 

3 

6 

5 

4 

TNC 

TNC 

5 

TNC 

TNC 


5 TNC = Too numerous to count 


Conclusion 


The results show that the bacteria aire almost completely eradicated within 
10 10 minutes contact time by the anti microbial composition according to 
Example 1 in many of the paint/powder coating formulations, even though 
the surface is dry, 

A powder coating containing the anti-microbial composition according to 
15 Example 1 at the concentrations shown to be effective is, therefore, likely to 
be highly effective in reducing the number of bacteria on a surface in a short 
timescale. 
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CLAIMS 

1. An anti-microbial composition comprising (i) an anti-microbial 
agent, (ii) a polar solvent and (iii) a surface orienting species, which 
5 concentrates the anti-microbial agent at a surface of the composition, 
whereby substantially to prevent the formation of microbial colonies on or 
at the said surface. 

2.. An anti-microbial composition according to Claim 1, comprising at 
10 least one anti-microbial agent selected from bacteriocidal, fungicidal, 
algicidal, yeasticidal and moldicidal agents. 

3. An anti-microbial composition according to Claim 1 and Claim 2, 
wherein the anti-microbial agent is of a polar nature. 

15 

4. An anti-microbial composition according to any one of the preceding 
claims, comprising at least one anti-microbial agent selected from 
amphoteric compounds, iodophores, phenolic compounds, quatematy 
ammonium compounds, hypochlorites and nitrogen based heterocyclic 

20 compounds. 

5. An anti-microbial composition according to Claim 4, wherein the or 
each amphoteric compoimd is a long-chain N-alkyl derivative of an amino 
acid. 

25 

6. An anti-microbial composition according to Claim 5, wherein the 
amphoteric compound is a long chain N-alkyl derivative of glycine, alanine 
or beta-amino butyric acid. 

30 7- An anti-microbial composition according to Claim 6, wherein the 

34 
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amphoteric compound is dodecyl beta-alanine, dodecyl beta-aminobutyric 
acid, dodecylamino-di(amiTioethylamino)glycine or N-(3- 

dodecylamiiio)propylglycine- 

5 8. An anti-^microbial composition according to Claim 4, wherein the or 
each iodophore is a complex of iodine or triodine with 
polyvinylpyrrolidone, a polyether glycol, a polyvinyl alcohol, a 
polyacrylate, a polyamide, a polyalkylene or a polysaccharide. 

10 9. An anti-microbial composition according to Claim 4, wherein the or 
each quaternary ammonium compound has the general formula 
R^R^R^R'^N^X', in which one or two of the R groups are alkyl, optionally 
substituted by aryl or optionally interrupted by aiyl or a heteroatom, and the 
other R groups are the same or different and are Ci to C4 alkyl groups. 

15 

10. An anti-microbial composition according to Claim 9, wherein the 
quaternary ammonium compound is a benzalkonium halide, an aryl ring 
substituted benzalkonium halide or a dialkyldimethyl ammonium compound 
wherein the two non-methyl alkyl jgroups are selected from Cg to C12 alkyl. 

20 

11. An anti-microbial composition according to Claim 10, wherein the 
quaternary ammonium compound is benzenethanaminiumn N-dodecyl-N,N- 
dimethylchloridc, benzenethanaminiumn N-dodecyl-N^N-dimethyl-N- 
tetradecylchloride or benzyl-Ci2'Ci6-alkyldimethyl-ammoniumchloride. 

25 

12. An anti-microbial composition according to Claim 4, wherein the or 
each phenolic compound is a methyl, ethyl, butyl, halo or aryl substituted 
phenol. 

30 13. An anti-microbial composition according to Claim 12, wherein the 
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phenolic compound is 2-phenylphcnol, 2-benzyl-4-chlorophenol, 2- 
cyclopentanol-4-chlorophenol, 4-t-amylphenol, 4-t-butylphenol, 4-chloro-2- 
pentylphenol, 6-chloro-2-pentylphenol, p-chloro-meta-xylenol, 2,4,4- 
trichloro-2-hydroxydiphenol, thymol, 2-i'propyl-3-TncthyIphenol, 
5 chlorothymol, 3-methyl-4-chlorophenol, 2,6-dichloro-4-n-alkyl phenols, 
2,4-dichloro-meta-xylenol, 2,4,6-trichlorophenol or 2-benzyM- 
chlorophenol. 

14. An anti-microbial composition according to Claim 4, wherein the or 
10 each hypochlorite is a hypochlorite of an alkali metal or an alkaline earth 

metal. 

15. The anti-microbial composition according to Claim 14, wherein the 
hypochlorite is a hypochlorite of lithium, sodium, potassium or calcium. 

15 

16. An anti-microbial composition according to Claim 15, wherein the 
hypochlorite is a chlorinated trisodium phosphate or a hydrate, thereof. 

17. The anti-microbial composition according to Claim 15, wherein the 
20 hypochlorite is chlorine dioxide or a precursor thereof, N,N-dicliloro-4- 

carboxybenzenesulphonamidc, 1 ,3-dichloro-5,5-dimethylhydantoin, or a 
derivative of chloroisocyanuric acid. . 

1 8. An anti-microbial composition according to Claim 4, wherein the or 
25 each nitrogen based heterocyclic compound is a pyridine derivative, a 

triazole or an imidazole. 

19. An anti-microbial composition according to Claim 18, wherein the 
nitrogen based heterocyclic compound is 4-pyridine carboxylic acid 

. 30 hydrazine, sodium 2-pyridinethiol or bis-(2-pyridylthio)zinc- 1 , 1 -dioxide. 
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20. A composition according to any preceding claim, wherein the anti- 
microbial agent is benzenethanaminiumn N-dodecyl-N,N-dimethyl chloride, 
benzenethanamininmn N-dodecyl-N-N-dimethyl-N-tetradecylchloiide, 
benzyl-C 1 2-C i ^-alkyldimethy 1-ammoniumchl oride, 2-phenyl phenol, 2- 

5 octyl-2H-isothiazol-3-one, 5-chloro-2-methyl-'2H-isothiazol-3-one and 2- 
methyl-2H-isothiazol-3-one. 

21. An anti-microbial composition according to any preceding claim, 
wherein the surface orienting species is a C 12 to C20 surfactant or oil. 

10 

22. An anti-microbial composition according to Claim 20, wherein the 
surface orienting species is polysiloxane, polyethylene glycol, sodium lauryl 
sulphate or soya lecathin. 

15 23. An anti-microbial composition according to any preceding claim, 
comprising from 1 to 4 % by volume of the surface orienting species. 

24. An anti-microbial composition according to any preceding claim, 
wherein the polar solvent is water, an alcohol, an ester, a hydroxy or glycol 

20 ester, a polyols or a ketone. 

25. An anti-microbial composition according to Claim 24, wherein the 
polar solvent is isopropanol, diethylene glycol or dipropylene glycol. 

25 26. An anti-microbial composition according to any preceding claim, 
comprising from 1 to 70 % by volume of the polar solvent. 

27- An anti-microbial composition according to any preceding claim, 
wherein the composition comprises 32% by volume of a mixture of 
30 benzen<ethanaminiumn N-dodecyl-N,N-dimethylchloride and 
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benzenethanaminiumn N-dodecyl~N,N-dimethyl-N-tetradecyl-chloride 
(233:1), 6,0% by volume of a mixture of benzyl-Cia-Ci^-alkyldimcthyl- 
ammoniumchloride and 2-pheiiyl phenol (2:1), 6.0 % by volume 2-octyl- 
2H-isotiiiazol-3-one, 16.0 % by volume of a mixture of 5-chloro-2-methyl- 
5 2H-isothiazol-3-one and 2-methyl-2H"isothiazol-3-one (3:1), 1.0% by 
volume a blend of polysiloxanes and 39% by volume isopropanol. 

28. A fomiulation comprising the anti-microbial composition according 
to any one of the preceding claims and a functional material. 

10 

29. A formulation according to Claim 28, wherein the functional 
compound is selected from plastics, fibres^ coatings, films, laminates, 
adhesives, sealants, clays, china, ceramics, concrete, sand, paints, vamishes, 
lacquers, cleaning agents or settable or curable compositions such as fillers, 

15 grouts, mastics and putties. 

30. A formulation according to Claim 28 or Claim 29, wherein the 
formulation comprises from 0.1 to 5.0 % by weight of the anti-microbial 
composition. 

20 

31. A formulation according to Claim 30, wherein the formulation 
comprises from 0.5 to 2.0 % by weight of the anti-microbial composition. 

32- The use of an anti-microbial composition according to any one of 
25 Claims 1 to 27, to prevent the formation of colonies of microorganisms on a 
surface at which it is provided. 

33. The use of a formulation according to any one of Claims 28 to 31, to 
prevent the fonnation of colonies of microorganisms on a surface at which 
30 it is provided. 

38 
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34. The manufacture of an anti-microbial composition according to any 
one of Claims 1 to 27, comprising the steps of (i) mixing the anti-microbial 
agents together, (ii) adding the surface orienting species to the mixture of 
anti-microbial agents, (iii) adding the polar solvent to the mixture of the 

5 anti-microbial agents and surface orienting species and (iv) agitating the 
resulting mixture until a clear solution is formed. 

35. The manufacture of a formulation according to any one of Claiihs 28 
to 31, comprising the step of adding the anti-microbial composition to the 

10 functional compound. 

36. A composition generally as herein described. 

37. A formulation comprising the anti-microbial composition generally 
15 as herein described. 
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ABSTRACT 

ANTI-MICROBIAL COMPOSITION 

5 An anti-microbial composition comprising (i) an anti-microbial agent, (ii) a 
polar solvent and (iii) a surface orienting species, which orients anti- 
microbial agent at a surface of the composition, whereby substantially to 
prevent the formation of microbial colonies on or at the said surface. 


10 
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